Pleural mesothelioma is a rare neoplasm and roughly 70% are the epithelioid type, which is characterized by proliferation of epithelioid tumor cells with a tubulopapillary growth pattern \[[@b1-kjpathol-48-6-466]\]. There have been few reports of mesothelioma having a micropapillary pattern \[[@b2-kjpathol-48-6-466]\] and a small cell component \[[@b3-kjpathol-48-6-466]\]. To the best of our knowledge, there has been no previously reported case containing both micropapillary and small cell components. Herein, we report a rare case of mesothelioma with micropapillary component and small cell differentiation exhibiting aggressive behavior in a 59-year-old woman.

CASE REPORT
===========

A 59-year-old female presented with a 2-month history of pleuritic chest pain aggravated by exercise and breathing. She had hyperthyroidism and had been on medication for 10 years, but had no history of occupational or environmental exposure to asbestos. A computed tomography (CT) examination revealed band-like thickening along the right pleura and fissure, suggesting malignant mesothelioma. After video-assisted thoracoscopic surgery of the right pleura, she diagnosed with malignant mesothelioma, epithelioid type. Despite of neoadjuvant chemotherapy, right pleural and fissural thickening was found to have progressed on CT ([Fig. 1A](#f1-kjpathol-48-6-466){ref-type="fig"}). The patient underwent right extrapleural pneumonectomy.

The right lung was entirely encased with diffusely thickened pleura ([Fig. 1B](#f1-kjpathol-48-6-466){ref-type="fig"}). The tumor involved the visceral pleura, infiltrated the parietal pleura and lung parenchyma, and was accompanied by thick fibrosis. Discohesive and epithelioid tumor cells were arranged in a solid sheet and partly micropapillary patterns. Marked nuclear pleomorphism and frequent mitoses were found. The tumor cells frequently invaded lymphatic spaces and metastasized to 35 lymph nodes. There were two distinct subpopulations of tumor cells: micropapillary and small cell components ([Fig. 1C](#f1-kjpathol-48-6-466){ref-type="fig"}-[E](#f1-kjpathol-48-6-466){ref-type="fig"}). The micropapillary component at invasive fronts ([Fig. 1C](#f1-kjpathol-48-6-466){ref-type="fig"}) had no fibrovascular core and was reminiscent of micropapillary adenocarcinoma of the lungs ([Fig. 1D](#f1-kjpathol-48-6-466){ref-type="fig"}). The small cell component was found in multifocal areas of the tumor, admixed with larger epithelioid cells arranged in micropapillary pattern ([Fig. 1E](#f1-kjpathol-48-6-466){ref-type="fig"}). This component resembled small cell carcinoma of the lung, having a high nuclear-cytoplasmic ratio, and a finely dispersed "salt-and-pepper" chromatin pattern. Ultrastructural study of the tumor revealed long, slender microvilli on the cell surface, which supported the diagnosis of mesothelioma ([Fig. 1F](#f1-kjpathol-48-6-466){ref-type="fig"}). Immunohistochemical staining for calretinin, D2-40, thyroid transcription factor-1 (TTF-1), Wilms' tumor-1 (WT-1), HBME-1, CD56, and p16 were performed. TTF-1 was totally negative in the tumor. Calretinin expression in the micropapillary component was weak and patchy, and the small cell component showed only a few positive cells ([Fig. 1G](#f1-kjpathol-48-6-466){ref-type="fig"}). D2-40 ([Fig. 1H](#f1-kjpathol-48-6-466){ref-type="fig"}) and HBME-1 ([Fig. 1I](#f1-kjpathol-48-6-466){ref-type="fig"}) delineated the tumor cell membrane, which is a distinct and useful feature in the diagnosis of mesothelioma. WT-1 showed diffuse nuclear expression in both micropapillary and small cell components ([Fig. 1J](#f1-kjpathol-48-6-466){ref-type="fig"}). CD56 exhibited membranous positivity in the small cell component ([Fig. 1K](#f1-kjpathol-48-6-466){ref-type="fig"}). p16 showed diffuse and strong nuclear and cytoplasmic expression in the tumor cells ([Fig. 1L](#f1-kjpathol-48-6-466){ref-type="fig"}).

DISCUSSION
==========

Mesothelial cells can show variable architecture and cytological atypia, and thus, distinguishing benign mesothelial hyperplasia, malignant mesothelioma, metastatic adenocarcinoma from lung, and rarely malignant melanoma can be difficult. An immunohistochemical panel including calretinin, WT-1, HBME-1, TTF-1, carcinoembryonic antigen (CEA), and MOC-31 helps to differentiate metastatic lung adenocarcinoma and mesothelioma \[[@b4-kjpathol-48-6-466]\].

In the present case, the tumor lacked TTF-1 expression and was only focally positive for calretinin, which did not fit the typical diagnosis of mesothelioma or lung adenocarcinoma well. However, clinical, radiological, histological, and ultrastructural features along with D2-40, HBME-1, and WT-1 expression were definitive for a diagnosis of mesothelioma. A micropapillary pattern in mesothelioma has been rarely reported \[[@b2-kjpathol-48-6-466]\], but, when present, this growth pattern shows poor prognosis with aggressive lymphatic invasion and lymph node metastasis. In a previous study of small cell mesothelioma, tumor cells showed immunoreactivity for neuron-specific enolase and cytokeratin, but not for chromogranin A and CEA \[[@b3-kjpathol-48-6-466]\]. Rarely, pulmonary and extrapulmonary small cell carcinoma mimics mesothelioma \[[@b5-kjpathol-48-6-466]\]. As a tumor suppressor, inactivation of p16 by homozygous deletion, promoter methylation, and point mutation has been demonstrated in carcinogenesis. A recent study has shown that deletion of p16/CDKN2A is occurs in mesothelioma, but not in benign mesothelial cells, which can be detected by fluorescence *in situ* hybridization \[[@b6-kjpathol-48-6-466]\]. Aberrant expression of p16 on immunohistochemical staining has been reported in breast and colorectal carcinoma, which exhibit p16 inactivation and poor prognosis \[[@b7-kjpathol-48-6-466]\].

We report a mesothelioma with uncommon growth patterns---micropapillary and CD56-expressing small cells---which showed rapid progression despite chemotherapy, aggressive lymphatic invasion and lymph node metastasis.
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![(A, B) Computed tomography image and gross findings show diffusely thickened mediastinal and fissural pleura. (C) The micropapillary component shows lymphatic invasion and infiltration into lung parenchyma. (D) The micropapillary component has no fibrovascular core, reminiscent of micropapillary adenocarcinoma of the lung. (E) The small cell component shows a high nuclear-cytoplasmic ratio and a sheet-like arrangement compared to admixed micropapillary component. (F) Ultarstructural finding shows long, slender microvilli on the tumor cell surface. (G) Calretinin shows patchy staining of nuclei and cytoplasm. (H) D2-40 is positive on the membrane of tumor cells. (I) HBME-1 is positive on the membrane of tumor cells. (J) WT-1 shows diffuse nuclear positivity. (K) The small cell component shows membranous expression of CD56. (L) p16 is diffuse and strongly positive throughout the tumor.](kjpathol-48-6-466f1){#f1-kjpathol-48-6-466}
